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Introduction
Snapping Turtles (Chelydra serpentina) and Painted Turtles (Chrysemys picta) are omnivorous and known to consume a wide variety of invertebrate, vertebrate, algae, and aquatic vascular plant species across their broad geographic ranges (Ernst and Lovich 2009) . A long-term study on the life history and ecology of Snapping Turtles and Midland Painted Turtles (C. p. marginata) based out of the Wildlife Research Station in Algonquin Provincial Park, Ontario, has been ongoing since 1972. Here, we report observations of dietary and feeding behaviour collected during field research, principally between 2009 and 2014.
Methods
Data were collected using standard field methods, including haphazard mark-recapture surveys, nest site surveys, and radio telemetry, consistent with the longterm study (see Brooks 1981 and Rollinson and Brooks 2007 for further details). Turtles were captured from canoe using a landing net, by baited hoop trap, and by hand and transported to a field laboratory at the Wildlife Research Station for measuring and marking. Chelydra were measuring using tree calipers (to the nearest 0.05 cm) and Chrysemys were measured with Vernier or digital calipers (to the nearest 0.01 cm). Both species were weighed using an appropriately sized spring scale (Pesola AG, Baar, Switzerland). Juvenile turtles were marked with notches in the marginal scutes (Cagle 1939) . Adults were notched and also received an aluminum tag bearing an alphanumeric identification code that was affixed to the posterior marginal scutes (Loncke and Obbard 1977) . Turtles less than 1 year of age were individually marked with nail polish on the plastral scutes for short-term identification. Adult Chrysemys were marked annually by painting a unique identification code on the carapace so that individuals could be identified from afar.
Observations and Discussion

Juvenile Diet and Feeding Behaviour
During spring and early summer 2011, frequent rains resulted in networks of ephemeral pools along low-lying areas of an old railway embankment at one of our main study sites, Wolf Howl Pond (45°34'N, 78°41'W). Parts of the embankment are the primary nesting areas for turtles in adjacent water bodies (Schwarzkopf and Brooks 1985; Rollinson and Brooks 2007) . From 19 May to 24 June 2011, 33 juvenile Chelydra and 19 juvenile Chrysemys were found occupying these pools during daily checks. All were less than 1 year of age (2010 hatch year based on size and growth-ring counts): for Chelydra, straight midline carapace length = 2.90 ± 0.11 cm (mean ± SD), midline plastron length = 2.20 ± 0.10 cm, mass = 8.30 ± 0.96 g; for Chrysemys, straight midline carapace length = 2.76 ± 0.22 cm, midline plastron length = 2.62 ± 0.18 cm, mass = 4.82 ± 0.98 g.
Young turtles were observed foraging, swimming, and hiding among detritus in the shallow pools, which were 2-6 cm deep. Juvenile turtles were observed feeding on the abundant mosquito (Diptera: Culicidae) larvae present in these pools, and the two species used different behaviours to capture prey. Juvenile Chelydra remained motionless in ambush or exhibited a slow, stalking movement toward mosquito larvae with neg- Vogt 1981 citing Bramble 1975 . Prey were captured using a rapid strike and ramfeeding mechanism (Lauder and Prendergast 1992). In contrast, juvenile Chrysemys cued to movement of mosquito larvae and approached the prey directly. The mosquito larvae reacted by attempting to move away, and a chase would ensue (Video 2, Supplementary Material). Exploratory striking, prey disturbance, and chasing characterized the feeding strategy of Chrysemys, as also observed by Sexton (1959) . The ambush strategy of juvenile Chelydra appeared to be more successful than the direct approach of juvenile Chrysemys, although we did not quantify putative differences in capture success. The seasonally abundant prey source and high-quality foraging opportunities provided by ephemeral pools may be important for the early growth On 27 August 2011, a yearling Chelydra was observed in shallow water along the shoreline of Wolf Howl Pond. The young turtle had grasped the left hind limb of a partly metamorphosed Mink Frog (Lithobates septentrionalis) in its jaws and had partly eviscerated the frog during prey handling ( Figure 1 ). Although only in its first growing season, this Chelydra demonstrated the aggressive feeding response typically associated with adults (Ernst and Lovich 2009) when it attempted to capture prey almost as large as itself.
Heavy and regular rainfall in summer 2014 resulted in the formation of ephemeral pools along Ramona Lake Road (45°29'N, 78°45'W), which leads to a waste transfer station and aggregate pit in Algonquin Park. In addition, rainwater pooled in a tarpaulin that was installed to inhibit the growth of Common Reed (Phrag mites australis (Cavanilles) Trinius ex Steudel) and in low-lying areas with a silty substrate ("settled fine dust" left behind after heavy machine work). Young Chrysemys were observed in the pools throughout August. In one pool, measuring 10-12 m in diameter and 5 cm deep, Gray Treefrog (Hyla versicolor) larvae were observed. Wandering Glider dragonflies (Pantala flavescens (Fabricius) [Odonata: Libellulidae]) were also observed courting and depositing eggs at the pools. Hyla larvae were extremely abundant in one pool on 9 August 2014, and three young Chrysemys (fall 2013 hatchlings based on size and plastron growthring count) were observed preying on them. Visual in spection showed wide spacing between the natal scute (present at hatching) and first growth ring on the plastron of all three juvenile Chrysemys, suggesting rapid growth in their first active season (2014). A combina- tion of shallow water, extreme exposure to sunlight, and (in the case of one series of pools) a dark underlying tarpaulin, likely resulted in warm water temperatures in these ephemeral pools. Such warm water conditions and access to an abundant prey source would account for rapid first-year growth of these juvenile Chrysemys relative to growth in other Algonquin populations (MGK, unpublished data). A juvenile Chelydra was also observed feeding on Hyla larvae in a flooded ditch adjacent to Highway 60 near Found Lake (45°33'N, 78°38'W) for at least 2 weeks during summer 2015.
Amphibian larvae exhibit a range of morphological and behaviourial responses to predation risk (Relyea 2001 (Relyea , 2004 . Hyla larvae display conspicuous red colouration of the caudal fin when developing in the presence of (odonate) predators (McCollum and Leimberger 1997) . However, despite exposure to turtle predators, Hyla larvae found in the Ramona Lake Road pools and the roadside ditch did not display red colouration. Odonates and predacious diving beetles (Coleoptera: Dytiscidae) chew and shred larval anurans and thus broadcast alarm cues into the environment, whereas, in most cases, turtles swallow anuran larvae whole. Compared with predatory insects, turtles are likely less frequent and less predictable predators of anuran larvae. Perhaps the different feeding strategies and predation pressure exerted by aquatic insects and turtles would elicit different magnitudes of plastic (morphological or behavioural) response from anuran larvae. Future work should consider turtles as a predator in anuran larvae plasticity experiments.
Consumption of Aquatic Vegetation and Seed Dispersal
Aquatic vegetation makes up a large portion of the diet of adult Chelydra (Alexander 1943; Lagler 1943; Hammer 1969; Punzo 1975; Ernst and Lovich 2009) and Chrysemys (Raney and Lachner 1942; MacCulloch and Secoy 1983; Lindeman 1996; Rowe and Parsons 2000; Ernst and Lovich 2009; Padgett et al. 2010 ). In addition, watershields (Brasenia spp.) and water-lilies (Nuphar spp. and Nymphaea spp.) serve as food and cover for Chelydra (Obbard and Brooks 1981) and Chrysemys (Sexton 1959) . Throughout the active season for turtles in Algonquin Park (May-August), Chelydra have been observed feeding on Watershield (Brasenia schreberi J. F. Gmelin).
On 29 May 2010, an adult male Chelydra (straight midline carapace length = 31.7 cm; mass = 8.9 kg) was video-recorded feeding on Watershield in Wolf Howl Pond (Video 3, Supplementary Material) . Chelydra appear to locate Watershield visually and approach clusters of leaves at the water's surface. Watershield leaves are consumed one at a time by rapid forward extension of the neck and depression of the hyoid, akin to the ram-feeding/suction mechanism employed when feeding on animal prey (Lauder and Prendergast 1992; Summers et al. 1998) . Chelydra may use their forelimbs and claws to sever the long trailing stem of Watershield, just as when handling oversized prey (Punzo 1975) . They may also use their forelimbs to drag a Watershield leaf under water before striking and consuming it. Examination of the gut of a road-killed adult male Chelydra (straight midline carapace length = 34.0 cm, mass = 9.0 kg), found on 21 August 1992 on Highway 60 in Algonquin Park, revealed very densely packed Watershield, essentially filling the entire alimentary tract from stomach to cloaca. This Watershield showed little sign of digestion, and even leaves near the cloaca appeared freshly eaten. Although the mucilage coating on Watershield deters insect predators (Thompson et al. 2014) , it seemingly does not discourage consumption by Chelydra.
We have observed consumption of flowers and seedpods of Variegated Pond-lily (Nuphar variegata Engelmann ex Durand) by Chelydra directly, and indirectly in feces. The seeds of this plant are also abundant in feces of Chrysemys in Algonquin Park. Chelydra (Kimmins and Moll 2010) and Chrysemys (Raney and Lachner 1942; Padgett et al. 2010) appear to be important seed dispersers for aquatic plants. A literature review (Traveset 1998 ) and subsequent publications (e.g., Varela and Bucher 2002; Strong and Fragoso 2006; Griffiths et al. 2011; Blake et al. 2012) suggest that turtles (and other seed-eating reptiles) may help, or at least not hinder, the germination rates of seeds that pass through their digestive tracts. Seed dispersal has been described for numerous chelonian species: Trachemys scripta elegans (Kimmons and Moll (Varela and Bucher 2002) , Geochelone nigra (Blake et al. 2012) , G. carbonaria and G. denticulata (Strong and Fragoso 2006; Guzmán and Stevenson 2008; Jerozolimski et al. 2009 ), Gopherus agassizii (Woodbury and Hardy 1948) , Testudo graeca (Cobo and Andreu 1988), Aldabrachelys gigantea (Wickens 1979; Griffiths et al. 2011) , and Rhinoclemmys spp. (Moll and Jansen 1995) . Seed dispersal is also suspected in Podocnemis expansa (Kubitzk and Ziburski 1994) , Sternotherus odoratus (Ford and Moll 2004) , Macroclemys temminckii (Sloan et al. 1996) , and numerous members of Old World Geoemydidae (Carlott 1998), among other species (Moll and Moll 2004) . Given the relatively large number of species known to consume seeds, chelonians are of great potential importance as seed dispersers and contributors to aquatic and terrestrial ecosystem function.
Additional Dietary Observations of Adult Chrysemys and Chelydra
Other observations of Chrysemys and Chelydra related to diet and feeding have been recorded during the long-term research on these species in Algonquin Park. Most observations of feeding have been of the con-sumption of plant material during mid-to-late summer when aquatic vegetation is abundant. However, turtles appear to be more carnivorous in spring when less vegetation is available and animal prey is more exposed (e.g., breeding and laying amphibians). On several occa sions, adult Chelydra were observed pursuing and eating American Bullfrogs (Lithobates catesbeianus); these events typically involved a short, rapid chase by the turtle after which the frog was quickly dispatched. On one occasion in June, young Common Grackles (Quiscalus quiscula) prematurely exited their nest, which was in a hollow tree over a pond, and fell to the water surface where a large male Chelydra captured and ate them. Adult Chelydra are easily trained to take fresh fish from researchers in canoes, and they readily consume up to 10% of their body mass at a feeding (Brown and Brooks 1991).
On 7 May 2011, an adult female Chrysemys (straight midline carapace length = 14.79 cm, mass = 465 g) was observed feeding on a Spotted Salamander (Ambystoma maculatum) egg mass in Wolf Howl Pond. The turtle was captured and fragments of the gelatinous egg mass were observed in her mouth. On 22 May 2011, an adult female Chrysemys was seen climbing onto Sphagnum bog mats to catch emergent dragonfly larvae that were preparing to metamorphose (Video 4, Supplementary Material). The turtle appeared to search actively for terrestrial prey and to identify visually motionless dragonfly larvae. This turtle plucked dragonfly larvae from low-lying stems of bog vegetation and carried her prey back to water before feeding. Freshwater turtles have a soft, flattened eye lens that permits emmetropic (normal-sighted) vision and comparable focus in air and water (Walls 1942; Dudziak 1955; Granda and Dvorak 1977; Northmore and Granda 1991; Kröger and Katzir 2008) , perhaps allowing efficient foraging in both media. Chrysemys picta, among other aquatic turtle species, can experience difficulty swallowing prey out of water (Bramble 1973; Bramble and Wake 1985) , and turtles may return to the water to feed because aquatic suction enhances feeding efficiency (Stayton 2011) or because being in water may reduce exposure to predators. Dragonfly prey species were not identified, although 15 species of 10 genera and four families with spring emergence dates have been identified at Wolf Howl Pond (PBM, unpublished data). Sexton (1959) also reported Chrysemys foraging on mats of aquatic vegetation and pursuing odonate larvae. As noted above for mosquito and anuran larvae, the seasonally available dragonfly larvae, among other aquatic insects (Rowe and Parsons 2000) , may be an important food source for turtles.
